A rare case of benign asbestos pleural effusion associated with aspergilloma is reported. A chest radiograph of a 75-year-old Japanese manwhowas admitted with right chest pain showeda right pleural effusion and nodular shadows in the right apex and left middle lung field. Thoracocentesis revealed an exudate with atypical mesothelial cells. An open lung biopsy showed aspergilloma in the right S2 area and no evidence of malignancy. Manyreactive mesothelial cells were found in the pleura. A quantitative asbestos digestion study of the lung tissue biopsy showed high-grade asbestos exposure. (Internal Medicine 37: 965-968, 1998) 
Introduction
Asbestos is an excellent fiber for fireproofing, insulating, and soundproofing, and has been used extensively in Japan. Case Report A75-year-old man was admitted to the Kure Kyosai Hospital on March 13, 1995 because of right-sided chest pain and dyspnea on exertion. He had occupational exposure to asbestos for 30 years in a steel plant. He had been a cigarette smoker for 50 years (Brinkman index: 250). He had a history of rectal cancer which had been completely resected 3 years earlier.
Physical examination showed percussion dullness over the lower right chest. A chest radiograph on admission showed a right pleural effusion and irregular-shaped nodular shadows in the right apex and the left upper-middle lung field (Fig. 1) . The complete blood count and blood chemistry tests revealed normal findings including tumor markers. Arterial blood gas analysis was also within normal limits. Pulmonaryfunction tests Although the normal range of tumor markers and ADAlevels in pleural fluid have not been established, this patient' s pleural effusion had normal concentrations according to the following commonly used cut-off levels: hyaluronic acid, 100 Jlg/ml; CA19-9, 10U//; CEA, 10ng/ml; ADA, 30U//; andCYFRA21-1, 20.9 ng/ml (1-6). Cytologic examination of the effusion showed mesothelial cells with nuclear atypia and copious cytoplasm (Fig. 2) . By immunohistochemistry, the epithelial membrane antigen (EMA), CA125, and LeuM3were negative. It was difficult to determine whether there were malignant cells because of the reactive mesothelial cells. A chest computed tomographic (CT) scan showed a nodular shadow surrounded by small nodules in the right lung, suggestive of pulmonary tuberculosis, as well as a long clubbed shadowwith a clear margin in the left upper lung, and a cavitary lesion in the left middle lung (Fig. 3) . A right apical shadow had a pleural indentation, a characteristic feature of pulmonary adenocarcinoma. This shadowappeared to have a cavitary lesion containing anodule that was suspicious ofafungus ball. Bronchoscopic examination was performed, and bronchial brushing and washing under the guidance of radiographic video fluoroscopy showed no evidence of atypical cells or acid fast bacilli. An Benign Asbestos Pleural Effusion open lung and pleural biopsy of the right thorax via thoracotomy was performed. There were many miliary whitish nodules distributed on almost all of the visceral pleural surfaces. A part of the ventral parietal pleura was whitish and thickened. The right apical lung adhered to the parietal pleura, and the tumor in the right upper lobe was elastically firm by palpitation. The resected tumor in the right upper lobe showed a cavitary lesion (size: 1.7x1.0 cm) with aspergilloma (Fig. 4) . Focal hyalinosis, anthracosis, and manygranulomas with foreign body-type giant cells were found in the cavity wall. The cavity was suggestive of tuberculosis but no acid-fast bacilli were found.by Ziehl-Neelsen stain. The miliary whitish nodules on the viceral pleura showed chronic inflammation by microscopy, i.e., fibrous thickening, focal hyalinosis, and lymphocytic infiltrations. The whitish thickening of the parietal pleura showed calcification consistent with a pleural plaque. A quantitative asbestos digestion study (7, 8) of a biopsy of5 g of lung tissue showed 10,190 ferruginous bodies. We con- (1 1, 12 ).
While this patient had a tuberculous nodule and a cavity containing aspergilloma, sputum smear and culture did not demonstrate acid-fast bacilli, and pleural fluid culture did not show mycobacteria or Aspergillus. Manyfactors maypredispose an individual to the development ofa fungus ball, the most commonbeing tuberculous cavitary disease, followed by other cavitary disorders such as asbestosis, sarcoidosis, pulmonary fibrosis, lung abscess, and cavitary neoplasia (13 welder' s lung and black-lead lung are also associated. Epler and colleagues reported that the latency period between the initial exposure to asbestos and the manifestation of the effusion was within 10 years in most cases, and within 20 years in almost all cases (10) . It also was observed earlier than other asbestosrelated disorders, i.e., pulmonary fibrosis, pleural plaques, and pleural calcification. However, Hillerdal and Ozesmi have reported that the mean latency period after initial exposure was 30 years, and only 4 of 60 patients with BAPEdeveloped a pleural effusion within 10 years after the initial exposure (14) . The latency period in the present case was 50 years, longer than in Hillerdal and Ozesmi' s report. Aquantitative asbestos digestion analysis of lung tissue showed numerous ferruginous bodies reflecting a high grade of asbestos exposure. While diffuse pulmonary fibrosis was not seen in the biopsy specimen pathologically, discrete foci of fibrosis in the walls of respiratory brochioles associated with accumulations of asbestos bodies were demonstrated, confirming the diagnosis of asbestosis (15) . Typical BAPEwithout apulmonary lesion is usually associated with normal pulmonary function, whereas diffuse pleural thickening progresses to a severe restrictive respiratory impairment (16) . In this case, the pleural thickening was not so marked, and pulmonary function tests showed a moderate mixed respiratory impairment. Asbestosis is often associated with immunologic abnormalities such as high concentrations of serum immunecomplexes, strongly positive anti-nuclear antibodies, rheumatoid factor, and polyclonal gammopathy (17) .
The pathogenesis of the pleural effusion after asbestos exposure is not known. Recently, it was reported that interleukin-8 (IL-8) and fibronectin secreted from pleural mesothelial cells by the stimulation of asbestos particles in the pleural space play an important role in the inflammation of the pleura (18, 19) .
Although no malignant tumors have appeared to date, further periodical observation of this patient is needed because of the high level of asbestos exposure.
